PATENT COOPERATION TREATY 



PCT 

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 



(PCT Rule 44bis) 



Applicant' s or agent's file reference 
P03-0181PCT 


FOR FURTHER ACTION 


See item 4 below 


International application No. 
PCT/JP2004/009675 


International filing date (day/month/year) 
01 July 2004 (01 .07.2004) 


Priority date (day/month/year) 
29 January 2004 (29.01 .2004) 


International Patent Classification (8th edition unless older edition indicated) , 
See relevant information in Form PCT/ISA/237 


Applicant 

KEIO UNIVERSITY 



1 . This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 1 1 sheets, including this cover sheet 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference 
to the international preliminary report on patentability (Chapter I) instead. 



3. This report contains indications relating to the following items: 



□ 



IS 

is 

□ 
□ 



Box No. I 
Box No. IT 
Box No. m 

Box No. IV 
Box No. V 

Box No. VI 
Box No. W 
Box No. Vm 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



4 The International Bureau will communicate this report to designated Offices in accordance with Rules 44to.3(c) and 93bisA but 
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority 
date (Rule 4Abis .2). 





Date of issuance of this report 
22 August 2006 (22.08.2006) 


The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 


Authorized officer | 

Masashi Honda 

e-mail: pt08@wipo.int 



Form PCT/IB/373 (January 2004) 



PATENT COOPERATION TREATY 



From the 

INTERNATIONAL SEARCHING AUTHORITY 



To: 



PCT 



'A, 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bisA) 



Applicant's or agent's file reference 

P03-0181PCT 



International application No. 

PCT/JP2004/009675 



Date of mailing 
(day/month/year) 



FOR FURTHER ACTION 

See paragraph 2 below 



International filing date (day/month/year) 

01.07.2004 



Priority date (day/month/year) 

29.01.2004 



International Patent Classification (IPC) or both national classification and IPC 



Applicant 

KEIO UNIVERSITY 



This opinion contains indications relating to the following items: 
Basis of the opinion 
Priority 

Non-cstablishmcrit of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 43fr/s.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 

FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other 
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1W«b) that written op.nions of 
this International Searching Authority will not be so considered. 
If this opinion is, as provided above, considered to be a written opinion of the IPEA the applicant is invited to submit to the IPEA a 
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/IS A/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/IS A/220. 

For further details, see notes to Form PCT/IS A/220. 



12 


Box No. I 


□ 


Box No. II 


13 


Box No. Ill 


El 


Box No. IV 


IB 


Box No. V 


□ 


Box No. VI 


□ 


Box No. VII 


El 


Box No. VIII 



Name and mailing address of the ISA/JP 



Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/IS A/2 37 (cover sheet) (January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
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Box No. 



Basis of this opinion - 



With regard to the language, this opinion has been established on the basis of the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

I | This opinion has been established on the basis of a translation from the original language into the following language 

, which is the language of a translation furnished for the purposes of international search (under 

Rule 12.3 and 23. 1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 

a. type of material 

| | a sequence listing 

| | table(s) related to the sequence listing 

b. format of material 
P"""] in written format 

j^j in computer readable form 

c. time of filing/furnishing 

p ] contained in the international application as filed. 

| | filed together with the international application in computer readable form. 
| | furnished subsequently to thi s Authority for the purposes of search. 

3 n In addition, in the case that more than one version or copy of a sequence listing and/or tables) relating thereto has been filed or 

1 1 furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished 

i 

4. Additional comments: 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 


International application No. 

PCT/JP2004/009675 


Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 


1 1 the entire international application 




claims Nos. 8, 9, 17, 18, 35-40 




because: 




1X1 the said international application, or the said claims Nos. 8, 9, 17, 18, 35 40 

relate to the following'subject matter which does not require an international preliminary examination (specify): 


The inventions of claims 8, 9, 17, 18, and 35-40 concern treatment of the human body 


by therapy. 




I | the description, claims or drawings (indicate particular elements below) or said clai ms Nos. . _ 

are so unclear that no meaningful opinion could be formed (specify): 


1 1 the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed 


are so inadequately supported ; 


no international search report has been established for said claims Nos. 8, 9, 17, 18, 35-40 


1—1 the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex C of the Administrative 
' ' Instructions in that: 


the written form CH has not been furnished 




I 1 docs not comply with the standard 




the computer readable form [ZD has not been furnished 




| 1 does not comply with the standard 




PI the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do not comply with the 
1 1 technical requirement s provided for in Annex C-bis of the Administrative Instructions. 


| | See Supplemental Box for further details. 
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Box No. IV Lack of unity of i nvention 



1- Ixxj In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has: 
|^^| paid additional fees 
["""J paid additional fees under protest 
n not paid additional fees 

2. | | This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to pay 
additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
.complied with 

not complied with for the following reasons: 

See supplemental box . 



4. Consequently, this opinion has been established in respect of the following parts of the international application: 
all parts 

1^1 the parts relating to claims Nos. 1-7, 10-16, 19-34, 41-43 
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Box No. V Reasoned statement under Rule 43bls.l(a)(l) with regard to novelty, Inventive step or Industrial applicability; 
citations and explanations supporting such statement 


1. Statement 

Novelty (N) 


Claims 


30, 32, 33 






YES 




Claims 


1-7, 10-16, 


19-29, 


31, 34., 41-43 


NO 


Inventive step (IS) 


Claims 


30, 32, . 33 






YES 




Claims 


1-7, 10-16, 


19-29, 


31, 34, 41-43 


NO 


Industrial applicability (IA) 


Claims 


1-7, 10-16, 


19-34, 


41-43 


YES 




Claims 








NO 















2. Citations and explanations: 

Document 1 : JAGGER, Justin E. et al., Role of erythrocyte in regulating local 0 2 delivery 
mediated by hemoglobin oxygenation, Am. J. Physiol. Heart Circ. PhysioL, 2001 Vol. 280 p. 
H2833-2839 

Document 2: Yasunobu HIRAT A, "Koketsuatsu to NO," Igaku no Ayumi, 2003, Vol. 
204, No. 9, p. 607-610 

Document 3: FULLERTON, Davis A., et al., Adenosine is a selective pulmonary 
vasodilator in cardiac surgical patients, CHEST, 1996, Vol. 109, p. 41-46 
Document 4: DDI, A. et aL, The local effect of carbon dioxide on human blood vessels, 
Am. Heart J., 1960, Vol. 60, p. 907-914 

Document 5: AGRAWAL B. et al., Acute effects of bezafibrate on blood pressure and 
renal haemodynamics in SHR and WKY rats, Nephrol. Dial. Transplant, 1998, Vol. 13, p. 
333-339 

Document 6: SPRAGUE, Randy S. et aL, Deformation-induced ATP release from red 
blood cells requires CFTR activity, American Journal of Physiology, 1998, Vol. 275, p. 
H1726-H1732 

Document 7: KOZMA, Fruzsina et aL, Contribution of endogenous carbon monoxide to 
regulation of diameter in resistance vessels., Am. J. Physiol., 1999, Vol. 276, p. R1087-1094 
Document 8: LANDRY, Donald W. et al. , The ATP-sensitive K+ channel mediates 
hypotension in endotoxemia and hypoxic lactic acidosis in dog, J. Clin. Invest. 1992, Vol. 

D^umeli9 201A JP 2001-507375 A (Takashi YONETAND 5 June 2001 & WO 99/01 146 Al 
Document 10: JP 6-16693 A (Research Institute for Production Development) 25 January 
1994 (Family: none) _ _ 

Document 11: JP 11-512463 A (DUKE UNIVERSITY MEDICAL CENTER) 26 October 
1999 & WO 97/10265 Al 
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Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 

Claims 41-43 

The inventions of claims 41 -43 of this application describe "a band 3 protein anion 
transmission function inhibitor," but only sulfonylurea is specifically listed as such a 
substance in the specification of this application. This authority finds that it was not clear to 
persons skilled in the art what kind of substance other than sulfonylurea is "a band 3 protein 
anion transmission function inhibitor" at the time this application was filed. 

This being the case, the inventions of claims 4 1-43 of this application are not sufficiently 
supported by the specification. 
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Supplemental Box 

In case the space In any of the preceding boxes Is not sufficient. 
Continuation of: Box TV. 

Claims 4-6: 

In light of the fact that a "promoter of ATP release from erythrocytes, comprising a 
substance capable of stabilizing the structure of hemoglobin in erythrocytes in its T- 
state" is the specified invention of claim 1 of this application, this authority finds that the 
common subject matter with claim 4, "a pharmaceutical composition comprising a 
substance capable of stabilizing the structure of hemoglobin in erythrocytes in its T- 
state," lies in the "pharmaceutical composition comprising a substance capable of 
stabilizing the structure of hemoglobin in erythrocytes in its T-state." However, as 
described in the document listed below, since drugs comprising carbon dioxide as an 
active ingredient that are capable of promoting ATP release from erythrocytes are 
already publicly known, this authority finds that a comparison with prior art shows that 
the novel main features of these two claims are not the same. 

Furthermore, this authority finds no common technical issues in these two claims 
that have not been resolved before the filing date of this application. 

Therefore, the subject matter of claims 4-6 of this application does not constitute one 
group of inventions so linked as to form a single general inventive concept. 

Claims 10-16: 

This authority finds that the common subject matter of claim 10 of this application, 
"an inhibitor of ATP release from erythrocytes, comprising a substance capable of 
stabilizing the structure of hemoglobin in erythrocytes in its R-state," and the above 
specified invention lies in "the control of ATP release through stabilization of the 
structure of hemoglobin in erythrocytes." However, as noted above, this feature is 
already publicly known. 

Therefore, for the same reason as noted above, the subject matter of claims 10-16 of 
this application does not constitute, together with claims 1-3 and 7, one group of 
inventions so linked as to form a single general inventive concept. 

Claims 19-33: 

This authority finds that the subject matter of claim 19 of this application, 
"erythrocytes wherein the structure of hemoglobin has been stabilized in its T-state," and 
the subject matter of claims 25-33, "a pharmaceutical composition comprising such 
erythrocytes" are common to the above specified invention with respect to "stabilizing 
the structure of hemoglobin in erythrocytes in its T-state." However, as noted above, this 
feature is already publicly known. 

Therefore, for the same reason as noted above, the subject matter of claims 19-33 of 
this application does not constitute, together with claims 1-3 and 7, one group of 
inventions so linked as to form a single general inventive concept. 

The same applies to claims 22-24. 

Claims 34-38: 

This authority finds that the novel main feature of the subject matter of claim 34 of 
this application, "an ATP assay method characterized by carrying out quantitative 
determination of ATP released from erythrocytes with dependence on oxygen 
concentration," is not the same as that of the above specified invention because it does 
specify an ATP assay method wherein the ATP release promoter of the specified 
invention is used. Furthermore, this authority finds no common technical issues in these 
two claims that have not been resolved before the filing date of this application. 
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Supplemental Box 



Continuation of: Box IV. 

Therefore, the subject matter of claims 34-38 of this application does not constitute, 
together with claims 1-3 and 7, one group of inventions so linked as to form a single 
general inventive concept. 

Claims 41-43: 

Because in claim 41 the active ingredients contained therein are different from those 
of the specified invention, this authority finds that the only common matter between the 
subject matter of claim 41 of this application and the above specified invention lies in 
the application thereof, i.e., "the control of ATP release from erythrocytes." However, as 
noted above, this application is already publicly known. 

Therefore, as noted above, the subject matter of claims 41-43 of this application 
does riot constitute, together with claims 1 -3 and 7, one group of inventions so linked as 
to form a single general inventive concept. 

Reference: JAGGER, Justin E. et al., Role of eiythrocyte in regulating local 0 2 delivery 
mediated by hemoglobin oxygenation, Am. J. Physiol. Heart Circ. Physiol., 2001, Vol. 
280,pH2833-2839 
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Supplemental Box 



Continuation of: Box V. 

Novelty and Inventive Step: 
Claims 1-7, 10-15, and 34 

Document 1 states that carbon dioxide promotes the release of ATP from erythrocytes 
(page H2833, Abstract; Figures 2 and 3), and it describes the enzyme concentration- 
dependent quantitation of ATP released from erythrocytes (METHODS). 

Therefore, based on the description in document 1, the inventions of claims 1-7, 10-15, 
and 34 of this application lack novelty and an inventive step. 

Claims 1-7 

Document 2 states that NO has a powerful vasodilating action (page 607, Abstract). 
Document 3 states that adenosine has a powerful vasodilating action (page 41 , Abstract). 
Document 4 states that carbon dioxide has a powerful vasodilating action (page 907). 
Document 5 states that bezafibrate has a hypotensive effect and blood flow correcting 
effect. 

Therefore, based on the descriptions in documents 2-5, the inventions of claims 1-7 of 
this application lack novelty and an inventive step. 

Claims 10-15 and 41-43 

Document 6 states that glibenclamide, which is one type of sulfonylurea, inhibits the 
release of ATP from erythrocytes (page H 1726, Abstract). 

Therefore, based on the description in document 6, the inventions of claims 10-15 and 
4 1 -43 of this application are refuted of novelty and an inventive step. 

Claims 10-16 o|AQ _ 
Document 7 states that carbon monoxide has a vasoconstrictive action (page R1087, 

Abstract). 

Therefore, based on the description in document s, the inventions of claims 10-16 of this 
application lack novelty and an inventive step. 

Claims 10-16 and 41-43 

Document 8 states that glibenclamide has the function of causing vessels to constrict 

(page 207 1 , Abstract). 

Therefore, based on the description in document 8, the inventions of claims 10-16 and 
41-43 are refuted of novelty and an inventive step. 
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Supplemental Box 

Continuation of: Box V. 

Claims 19-21 and 25 

Document 9 describes erythrocytes that have been treated with NO (Claims 1-21 ; 
Example 4). 

Therefore, based on the description in document 9, the inventions of claims 19-21 and 25 
of this application are refuted of novelty and an inventive step. 

Claims 22-24 and 3 1 

Document 10 describes erythrocytes that have been treated with carbon monoxide 

(Claims 1-5). 

Therefore, based on the description in document 10, the inventions of claims 22-24 and 
31 lack novelty and an inventive step. 

Claims 25-29 

Document 1 1 describes an agent for the treatment of myocardial infarction and 
thrombosis having erythrocytes containing nitrosated hemoglobin as an active ingredient 
(Claims 30 and 31). 

Therefore, based on the description in document 1 1, the inventions of claims 25-29 lack 
novelty and an inventive step. 

Claims 30-33 

As described in document 11, nitrosated hemoglobin can be used to treat myocardial 
infraction, but document 1 1 does not describe or suggest that such hemoglobin is useful for 
the treatment of acidosis. 

In addition, document 12 describes the use of sulfonylurea in the treatment of septic 

shock 

However, document 1 2 does not describe or suggest the use of erythrocytes treated with 
sulfonylurea and the like in the treatment of septic shock. 

Therefore, the inventions of claims 30-33 of this application are not refuted of novelty 
and an inventive step with respect to the documents listed in the international search report. 
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Box No. I 


Basis of the opinion 


Box No. II 


Priority 
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Box No. Ill 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


13 
□ 


Box No. IV 
Box No. V 


Lack of unity of invention 

Reasoned statement under Rule 43b/s. 1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 


Box No. VI 


Certain documents cited 


□ 


Box No. Vn 


Certain defects in the international application 
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Box No. Vni 


Certain observations on the international application 



FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other 
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.16is(b) that written opinions of 
this International Searching Authority will not be so considered. 
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA a 
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

For further details, see notes to Form PCT/ISA/220. 
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Box No. I Basis of this opinion 


I. With regard to the language, this opinion has been established on the basis of the international application in the language in which it was 
filed, unless otherwise indicated under this item. ' 


" I 1 This opinion has been established on the basis of a translation from the original language into the following language 


, which is the language of a translation furnished for the purposes of international search (under 


Rule 12.3 and 23. 1(b)). 




2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 


a. type of material 




f "1 a sequence listing 




| | tablc(s) related to the sequence listing 




b. format of material 




[ | in written format 




| | in computer readable form 




c. time of filing/furnishing 




| | contained in the international application as filed. 




; ] filed together with the international application in computer readable form. 




| | furnished subsequently to this Authority for the purposes of search. 




3 [""I In addition, in the case that more than one version or copy of a sequence listing and/or tables) relating thereto has been filed or 

1 ' furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished 


4. Additional comments: 
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Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

□ the entire international application 

13 claims Nos. 8, , 9, 17, 18, 35-40 ; ; ' 

because: 



13 



the said international application, or the said claims Nos. 8, 9, 17, 18, 35-40 



relate to the following subject matter which does not require an international preliminary examination (specify): 

The inventions of claims 8, 9, 17, 18, and 35-40 concern treatment of the human body 
by therapy. 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. . are so inadequately supported 

by the description that no meaningful opinion could be formed. 



no international search report has been established for said claims Nos, 8, 9, 17, 18, 35-40 



□ 



the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex C of the Administrative 
Instructions in that: 

the written form has not been furnished 

docs not comply with the standard 

the computer readable form has not been furnished 

1 I does not comply with the standard 

[ 1 the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do not comply with the 
technical requirements provided for in Annex C-bis of the Administrative Instructions. 



□ 



Sec Supplemental Box for further details. 
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Box No. IV Lack of unity of invention 



1. 1X1 In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has: 
[XI P 3 ^ additional fees 
| | paid additional fees under protest 
\ ] not paid additional fees 

2. | | This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to pay 
additional fees. 

This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 1 3.3 is 
[ _] complied with 

[X] no 1 complied with for the following reasons: 

See supplemental box. 



L 



4. Consequently, this opinion has been established in respect of the following parts of the international application: 
all parts 

"3 the parts relating to claims Nos. 1-7, 10-1 6, 19-34, 41-43 m 
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Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 








Novelty (N) claims 


30, 32, 33 




YES 


Claims 


1-7, 10-16, 


19-29, 


31, 34, 41-43 no 


Inventive step (IS) C\aims 


30, 32, 33 




YES 


Claims 


1-7, 10-16, 


19-29, 


31, 34, 41-43 no 


Industrial applicability (IA) Claims 


1-7, 10-16, 


19-34, 


41-43 yes 


Claims 






NO 



2. Citations and explanations: 

Document 1 : JAGGER, Justin E. et al., Role of erythrocyte in regulating local 0 2 delivery 
mediated by hemoglobin oxygenation, Am. J. Physiol. Heart Circ, Physiol., 2001 Vol. 280 p. 
H2833-2839 

Document 2: Yasunobu HIRATA, "Koketsuatsu to NO," Igaku no Ayumi, 2003, Vol. 
204, No. 9, p. 607-610 

Document 3: FULLERTON, Davis A., et al., Adenosine is a selective pulmonary 
vasodilator in cardiac surgical patients, CHEST, 1996, Vol. 109, p. 41-46 
Document 4: DDI, A. et al, The local effect of carbon dioxide on human blood vessels, 
Am. Heart J., 1960, Vol. 60, p. 907-914 . 

Document 5: AGRAWAL B. et al., Acute effects of bezafibrate on blood pressure and 
renal haemodynamics in SHR and WKY rats, Nephrol. Dial. Transplant, 1998, Vol. 13, p. 
333-339 

Document 6: SPRAGUE, Randy S. et al., Deformation-induced ATP release from red 
blood cells requires CFTR activity, American Journal of Physiology, 1998, Vol. 275, p. 
H1726-H1732 

Document 7: KOZMA, Fruzsina et al., Contribution of endogenous carbon monoxide to 
regulation of diameter in resistance vessels., Am. J. Physiol., 1999, Vol. 276, p. R1087-1094 
Document 8: LANDRY, Donald W. et al., The ATP-sensitive K+ channel mediates 
hypotension in endotoxemia and hypoxic lactic acidosis in dog, J. Clin. Invest. 1992, Vol. 
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Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 

Claims 41-43 

The inventions of claims 41^43 of this application describe "a band 3 protein anion 
transmission function inhibitor," but only sulfonylurea is specifically listed as such a 
substance in the specification of this application. This authority finds that it was not clear to 
persons skilled in the art what kind of substance other than sulfonylurea is "a band 3 protein 
anion transmission function inhibitor" at the time this application was filed. 

This being the case, the inventions of claims 4 1-43 of this application are not sufficiently 
supported by the specification. 
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Claims 4-6: 

In light of the fact that a "promoter of ATP release from erythrocytes, comprising a 
substance capable of stabilizing the structure of hemoglobin in erythrocytes in its T- 
state" is the specified invention of claim 1 of this application, this authority finds that the 
common subject matter with claim 4, "a pharmaceutical composition comprising a 
substance capable of stabilizing the structure of hemoglobin in erythrocytes in its T- 
state," lies in the "pharmaceutical composition comprising a substance capable of 
stabilizing the structure of hemoglobin in erythrocytes in its T-state." However, as 
described in the document listed below, since drugs comprising carbon dioxide as an 
active ingredient that are capable of promoting ATP release from erythrocytes are 
already publicly known, this authority finds that a comparison with prior art shows that 
the novel main features of these two claims are not the same. 

Furthermore, this authority finds no common technical issues in these two claims 
that have not been resolved before the filing date of this application. 

Therefore, the subject matter of claims 4-6 of this application does not constitute one 
group of inventions so linked as to form a single general inventive concept. 

Claims 10-16: 

This authority finds that the common subject matter of claim 10 of this application, 
"an inhibitor of ATP release from erythrocytes, comprising a substance capable of 
stabilizing the structure of hemoglobin in erythrocytes in its R-state," and the above 
specified invention lies in "the control of ATP release through stabilization of the 
structure of hemoglobin in erythrocytes." However, as noted above, this feature is 
already publicly known. 

Therefore, for the same reason as noted above, the subject matter of claims 10-16 of 
this application does not constitute, together with claims 1-3 and 7, one group of 
inventions so linked as to form a single general inventive concept. 

Claims 19-33: 

This authority finds that the subject matter of claim 19 of this application, 
"erythrocytes wherein the structure of hemoglobin has been stabilized in its T-state," and 
the subject matter of claims 25-33, "a pharmaceutical composition comprising such 
erythrocytes" are common to the above specified invention with respect to "stabilizing 
the structure of hemoglobin in erythrocytes in its T-state." However, as noted above, this 
feature is already publicly known. 

Therefore, for the same reason as noted above, the subject matter of claims 19-33 of 
this application does not constitute, together with claims 1-3 and 7, one group of 
inventions so linked as to form a single general inventive concept. 

The same applies to claims 22-24. 

Claims 34-38: 

This authority finds that the novel main feature of the subject matter of claim 34 ol 
this application, "an ATP assay method characterized by carrying out quantitative 
determination of ATP released from erythrocytes with dependence on oxygen 
concentration," is not the same as that of the above specified invention because it does 
specify an ATP assay method wherein the ATP release promoter of the specified 
i invention is used. Furthermore, this authority finds no common technical issues in these 

two claims that have not been resolved before the filing date of this application. 
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Therefore, the subject matter of claims 34-38 of this application does not constitute, 
together with claims 1-3 and 7, one group of inventions so linked as to form a single 
general inventive concept. 

Claims 41-43: 

Because in claim 41 the active ingredients contained therein are different from those 
of the specified invention, this authority finds that the only common matter between the 
subject matter of claim 41 of this application and the above specified invention lies in 
the application thereof, i.e., "the control of ATP release from erythrocytes.;' However, as 
noted above, this application is already publicly known. 

Therefore, as noted above, the subject matter of claims 41-43 of this application 
does not constitute, together with claims 1-3 and 7, one group of inventions so linked as 
to form a single general inventive concept. 

Reference: JAGGER, Justin E. et aL, Role of erythrocyte in regulating local 0 2 delivery 
mediated by hemoglobin oxygenation, Am. J. Physiol. Heart Circ. Physiol., 2001, Vol. 
280,pH2833-2839 
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Novelty and Inventive Step: 
Claims 1-7, 10-15, and 34 

Document 1 states that carbon dioxide promotes the release of ATP from erythrocytes 
(page H2833, Abstract; Figures 2 and 3), and it describes the enzyme concentration- 
dependent quantitation of ATP released from erythrocytes (METHODS). 

Therefore, based on the description in document 1, the inventions of claims 1-7, 10-15, 
and 34 of this application lack novelty and an inventive step. 

Claims 1-7 

Document 2 states that NO has a powerful vasodilating action (page 607, Abstract). 
Document 3 states that adenosine has a powerful vasodilating action (page 41 , Abstract). 
Document 4 states that carbon dioxide has a powerful vasodilating action (page 907). 
Document 5 states that bezafibrate has a hypotensive effect and blood flow correcting 
effect. 

Therefore, based on the descriptions in documents 2-5, the inventions of claims 1-7 of 
this application lack novelty and an inventive step. 

Claims 10-15 and 41-43 

Document 6 states that glibenclamide, which is one type of sulfonylurea, inhibits the 
release of ATP from erythrocytes (page H1726, Abstract). 

Therefore, based on the description in document 6, the inventions of claims 10-15 and 
41-43 of this application are refuted of novelty and an inventive step. 

Claims 10-16 

Document 7 states that carbon monoxide has a vasoconstrictive action (page R1087, 
Abstract). 

Therefore, based on the description in document 7, the inventions of claims 10-16 of this 
application lack novelty and an inventive step. 

Claims 10-16 and 4 1-43 

Document 8 states that glibenclamide has the function of causing vessels to constrict 
(page 207 1, Abstract). 

Therefore, based on the description in document 8, the inventions of claims 10-16 and 
41-43 are refuted of novelty and an inventive step. 
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Claims 19-21 and 25 

Document 9 describes erythrocytes that have been treated with NO (Claims 1-21 ; 
Example 4). 

Therefore, based on the description in document 9, the inventions of claims 19-21 and 25 
of this application are refuted of novelty and an inventive step. 

Claims 22-24 and 31 

Document 10 describes erythrocytes that have been treated with carbon monoxide 

(Claims 1-5). 

Therefore, based on the description in document 10, the inventions of claims 22-24 and 
31 lack novelty and an inventive step. 

Claims 25-29 

Document 1 1 describes an agent for the treatment of myocardial infarction and 
thrombosis having erythrocytes containing nitrosated hemoglobin as an active ingredient 
(Claims 30 and 31). 

Therefore, based on the description in document 1 1, the inventions of claims 25-29 lack 
novelty and an inventive step. 

Claims 30-33 

As described in document 11, nitrosated hemoglobin can be used to treat myocardial 
infraction, but document 1 1 does not describe or suggest that such hemoglobin is useful for 
the treatment of acidosis. 

In addition, document 12 describes the use of sulfonylurea in the treatment of septic 

However, document 1 2 does not describe or suggest the use of erythrocytes treated with 
sulfonylurea and the like in the treatment of septic shock. 

Therefore, the inventions of claims 30-33 of this application are not refuted of novelty 
and an inventive step with respect to the documents listed in the international search report. 
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ATPSrat*S-***ito 
[0011] 

ATPWj£8l(±> «*^JE»±100 mmHgmT^iSV^Ttr^ i fc^li. 
(4) - OAt^n tT > Ofcji fcR-ttSB S-araWRfc-g-tr* *Jfl^^ h <DkT 

[0012] 

?5* ° SfafiLSfc * O ^ * ^ n If V tfJ«jft t R-ttJR TSeSfrf t S * * W K * tr , EB&Jfc W » 

j&» h <om<o mm £ jrhw 1~ & ^» 

[0014] - 

m<Dmm<VfflffllU 100 ^&T©**#ET»Uiv»Ttr} *» 

a^m -f * > * h % * h mi s ti %> < t *> i<> * * *Lfc#jji«*«* »f & 

[0017] 

'ATPOjSttOWftUtt. 100 mmHgmT^m*MT^i3V>-C^f 9 £ Z><> 

(9) TKTBB (7) fB«tOfS5JftL3* 4"gf trBUMajaWo . ■ 

-tin, m^m, ages. Kaufiu Ro«R*»^:«jjjiJ5# 

(10) l»HE(8)IB«0*Jfll3SJt**trlS*aJS»o 

(11) .*«*6at«*^fcATP«*m*«^ttK»^*ikt»«t-*-*ATP©fll 
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•Kt-ft-b, #jfiLSH*»e>OATPiSttftiflBI*J* s *ttS*i.&o 

^J-ni>o#jt*T-ttl»t**^b$** *BI*fl-ffi««l"^ ATP* 
Stt«$-*4it**-C§*o ^^ntf^SilMll^hHU, {Sift* 

t*A*^.e>©ATPjftffi it **^**o tot, *»9§«>ATP*«« 

J £ r 2 ^ ^ n tf > 0*jft*T-tt« fcgc5£f fc $ tt/c*M(± , ATP ft M L T M ft 

jfcgg+si afc*, Mftiitra^^^-t^-BTtgT^^o 

[0 0 2 3] 

ffii^ikme^^^^M^^TT-yv^s'^^ (atp) »£* 

jtfcATPtt, MrtSLMlBOT K:*3W-*4MM9M«* LT * * *✓ * A Aft .ft ±#* 
NO fc y n * * -fr -f * V > * 0-JH« t£3ft^ffl *»4CKk*»!sL-Cv»4, 

° \Z ffl fc ATP li 7 TV > > 2 U > m (ADP) K $ *U JfluMR ft »ttft.i" * 

0 ctu!ijhJfiL7!» s ^C^^tft«i*LTv^o 

•eab*ATPftftW Lr*j*tc«ai-*IB**»o-cv^ 1 1 ft^-fttWCfEW LfcWfcl* 
1 ATPjS^lt^-^^aif^Tn^x'J -t^M^ 

nevoi9#**+il«L***i-*. iOATP**/^->tt#ifiL«'P^*^ nk ^0ft 
)Tn *^rj-K{££LT35»K ATP©a«^^->»±HbO">^*>f hw^- s ^i 

N RMJiATPtfcWftttJftOL, TfflttATPlfemftJ&tt'ffcU tWIBaWtOTCW^ttfc. 
[0 0 2 8] 
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^*yv\syi*mm<omfflLit£ LTSMft-r* 0^*64, 500©* >^>R-c**o 

tt&»S#ffT^*iTSl»ift ( rMKJRJ tv>^) 4fc7S5Bft**BET^»±^«jS ( T 
R-^c#J £t*o Cit? nMJURJ fcUU ^-A5ieffiT?*oTBl*HWL«a«I 
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v^SNOfliatffifflv^ -Caitiff ofc(Yonetani, T. et al., J. Biol. Chem. . 273.(32), 2 
0323-20333 (1998) )o 

*LTV>*--HMIS#fc* (CO) fcfljv>-cra»K«l£ , *& fc, #jBL*liBt*«'ffifc***> ^i* - 

M*T-tt»fc*J&ft**fcfc jfiL*ttSM^ffi**-*"*ATP«r«!*tttc*Jfll«*»e)5K 

»«jt*«R-tt« K «Mr+ * * . X*±^* ^ 13 > <^«^ *R-#ffll KSrfclb U tz t £ \t , 
*]fiL#*» <b WATPOifttt fcflHW * * * ^ * ** v * * c fc * * ° 

t ^*^mf^©»a*v>*>*aR-«« (^a6E(£) K£5^b-f aco-e^M£Sfrfn 

A5W.m KSteWZtVyt r9-Kbezafibrate)(100/iM30fl»fta) ttaEttBft** 
< <7>ATP^Stffli- **lfiL#K3E'ftS*fco 

aNO-HbJ ^77) o 

ru;^ :t«oTMy^ * (**> » ■=> * 9 

, T-#ll££<bM&£^l$K#&fr*®*^ jE*0*M-C# 6 
^^jM^ItPI^jK (functional simusoidal density(FSD)h 7v K-->X©9:§> jjfirnfr 

•a:>^l2im^"C*±laiac: (13) „ 
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thmmmm&mzi'a ? *tfr©9o%fc* -duai-a^t^s*^ (H3) » -ro^ti* 

[0 0 3 5] 

JtBB©£'fcj&»fc» ^^E^ntf >OR-T transition*f3®5l-^iSSSiJ{4> *JBL«tf>flfcX;ftffi- 
iftHiS**!l27a t *afcv»;t«o t£^> R-T trans it ion* ifcOT?**^ 

[0 0 3 6] 

ATPf±^l*lT-(±lfB.lrl*lS:»^^ffl t> N0«rliJn$-ti:-Clfil^^til3n$^^o ifc* JFF 

(l) $/E/ffc^JC 

Zn-omn ( rT-ttSSMfrfcfcJlJ t^^) H-Cli, 0!lx.tf. Bezafibrate. NO. NOR 
[0 0 3 7] 

T-^as^csfe'fkftKtt. *jflu**»e.ATPS:a«i§*4ftffi "5 - ±Efc*Wfc* 

[0 0 3 8] 

^^^nev^rT-^H^'fti-^^ti^"^*^ (Ki lmart in JV, Rossi -Bernardi 
L Interaction of hemoglobin with hydrogen ions, carbon dioxide, and organic ph 
osphates. Physiological Review, vol.53, 836-890 (1973)) v «;tl*IlHMb**, ATP 
^ y j. 7 b (Inositol hexakisphosphate) > tJc^ :t > (H + ) 

[0 0 3 9] 

S -f. ^ ^ n if ^ £ R-ttffi K3cS&4t $ * T #]fo.SlW\6 <OATP<95g$t * jqi«J a flUB £ 
[0 0 4 0] 

(2) ATPOjggtXfi-^iWJ . - ^ _ 

«-*-*J fcli, ATP^tefflffi^*. Hft^KkWHfli-C^^nfcr^KitlS^ttSjiUtO 

ff)i,y*4 Vmmzi iJ^SfLiATPJftffiifcRHXtt-tiT'i 0 fc#*®ATP*ifcttiU % 
tUVMMMJ-ffi («x.tfl00 mmHg P0 2 ) WEIf Kft»C 

i'^$ttSATPStm*«t 0 i#*<7)ATP^Kffi-r^.- (08*.tfHlO Tbeza 

fibratej Offl^) » fit, WWfc^v^'li, ATPfcffitfMOfUi, «*fl-ffil00 mmHgWT 
x £F £ L < li40~80 mmHglcfev»Ttr*3ttS 0 

4 fc % 0 R-i«»:ft3fe<b* ATP<&*1i*»«i"**U6**"*"*o TATPO^ 

mfE# 2 0 0 4 - 3 0 7 0 0 7 6 
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?mv&mbw\^xte j t*i* •? t^*-c** it («it»Hi«) rco-Hbj <7>ia*& 

) o ill, **MI|fci3V>Ttt, ATPjfcfflOiqJIWW;, »*^E100 nmHg&T. L< (±40 
-80 mmHgl-Jsv^-C^Tfctt^o fcJ3, *HttlR©«*frEtttfriB«>40~80 imHre**o 

3 tHHSUS^ 
[0 0 4 21 

(1) T-R transitionfcWfflf-f&Hai „ ^ . , 

tJ bs 0 *»w«)B*«ufc»oa«ti. ^ ftgy. «*h*. 

|;J:^I5Ji 5 , «AtfJff«.fL#*««>*«-W««tt- 1H 10**: 0 rif> ^2. 
0 a/dl 7 ^T'200-800 mUBBTC* ^ > 1 @Xi±mmiS&- ! 3-£^&o ttafe0«:# 
1 B htz "9 3 ~ 4 111 kZfrtfX % X v^ 0 

(2) T-R transition*Plpi-2>^J-e®S$tt^«m^ , 

« L**«4m£*«>A-b tmmmmm®Kxz, «*J^V?u!SSS 0 f3S 

, HW*4v». jE*fl#fc**<K ******* 3 Jf^f^ J?£ 
VjfiUE^fiBt** b 9^AJIHM*-e**taeme oxygenase* 8 ** $ *U 'sA^fc 

HJlf 2 0 0 4-3 0 7 0 0 7 6 
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fcT »J ;i/tf y^cO^^^^^^/uMi"^ i kri^ (Kyokane T, Norimizu S, Taniai H, Yama 
guchi T, Takeoka S, Tsuchida E, Naito M, Nimura Y, Ishimura Y, Suematsu M. Gastr 
oenterology. 120, 1227-1240 (2001)), Bfc*tt3£**fc «3 W^AO<&*t**fiT$*4- 

(4*C) O^T-(±Hb hemet^-Wm^WaffinitytiliSn-r^^to, # 
«atB#*>H**tt33l<0 [S]± \Z ti « -NOHbA** WS.'i fc Wt*Wf Hfei:* oxygen parado 

Id vasorelaxant k LTJfcffi a****** v > ««SHbJ: 0 *>C0 aff inity*^^®6* 

^ftWlcSSV^TtlSfei-* aNO-FBC, C0-RBCO*«j?0ffl fcfr? £ k \*> *fc»*Mfr 
<aQuality&ft±S-£&k#K, iKO**^^fctI4M'J v-*©***!*]* 

letabolic sinktb-C^LTV^C:^ *£***£f*K . lo.ter* ft** 

* fc* fc. *fSW"Ctt « N0-HbXt± CO-Hbfc UBlttva^ tr/L 



(i) «N0-Hb, CO-HbtCi^UilflLttva ■ ^, 

jigger's hemorrhagic shock P rotocoH:t^oT4 0%»ttv ^ 

■atO»*«»«»fC4< functional capillary density (FCD). Kupffer ce 

11 activation* ZZftMt LXitHmM^tzo Wigger' s hemorrhagic shock protocol k 

CO^OtfXlfcfr^kHb allosteryplff^-e^^o 
[0 0 5 0] 

5, hWigger's hemorrhagic shock protocol T40%»v ^*»BU« 
N0-RBCK i ftf^*1***:tt*. - NO-RBCi; litfiff tif fe 

r -> V - v x ic^-r * sr^-r - k $ at* . 

ffi|E#2 0 0 4 - 3 0 7 0 0 7 6 
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[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 

fKHIsS* : P)§> HiL £HU 1, 'WH^ WK> 1-v»*4* 

: iwu mm*? 
v : «; v ^^ss, mhl ft* 

(*Bk.lM8U +l9> 'MH) , 3£«U TO 

□ **WCisv»-ctt, «*tf]Mf«3IU MftfXlif a * ^ilfctOBttttiifc^ff 
[0055] 

®5®S, H*«, JKttttfu HittttKftI, (HiCWMHf, ** v *f V 

S»HUfc*^ HMAtt**, ««*»**<la^ ^JflLtttt^ • 

[0 0 6 1 ] 
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[0 0 6 2] 

tits SSSSLfcATPli, ]||L*F«J-ca^*»fcADPlc»»S*t*. * oTfc&StLfcAD 

[0 0 6 3] 

P* Lv^o *R*ft, 5-400 mK. »* L<f±5~10 ml"C**o 
10 0 6 5] „ 

mi4l"*fcifD- p i :, ATP*^M#^** , b^t*^*-r^g, #*fcw«3U^ 

P£5£ £ tt^> & o -e f* ft v> 0 
[00683 

K*^JflL20 mLfc^'J >#JfiLU 2000rpnu 7^-CS'£.>bTM^SS*«fl5lt> flfc 
^•LTrxiO 7 eel ls/ml 0*fc*»**tKrd» buffer-C^HLfc. **M*0-150 mm 
5rWa»«KPlEU*:K«bB buffer .1.8 mL********* b*37 

*bTRJ&**JbU t^WOO/.lHW^WU a.tLTJi»*OATP*lucifer 
in assays J: tJJgiW^WSL^o iE'E#«t±20 mmHgttiS * ^ * #° * ~ ^ £ * 

tt«tt-eATOw*«-3gftL (mi rco-Hbj ©ww^ io- 4 moi/L <*«*> ?*f L 

T*J tt]E*«*»ffiU50 ■D H g)«POM*K:»L-C*«K«*«**it*3p-rCP<0.05. 

)o 

*K£ H Lfc*, NO-glutathione^Hb^^MLT 1 . 2 ^ 

neyli TaNO-HbJ fcffeTFLfco 

jE#^»iraHfci*«Ji« 1 (® 2 ) * «NWfcttf»«10befcaf 
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ibrateiOtSfe^tt-eATPOlfcai^-JfeftLfc (H2) . BB2«f, [*J IttlSM 
3*(Hb)H*tLt**HS*«**-i:«r^1"(P<0^05)o 
[MOT 3 ] 

Wistar^ittt? ? h (250-300 g) ^Pentobarbital sodium 50 Bg/bgr?ffl3eMtMk\*fco 

v a V L 1-2 mL/min-eMLU ««m*:P£»»W>40%fcfc* * VftJliL o K 

»7W->3^ttl^ *M*fflMfc*S-*4Hb**MLT«^U 60 
■5H*fcIffIMft*«SIL flitt**. fcitftMRJllLWHb, ftjftft*ftpH.fc 0 base excess* J 
IflLfc (0 3) „ Base excessMHf, ^7*2. 5 BLh^alkaloais, ^£ £*2.5UT 

ohRBciicoia^t hsMMii-c»&w), hRBCtt-ffi»»int 

NOhRBCHalpha «ibimit«We<MD* ttfcHb*#o b H*^*f ^ t'SJ™ Si f 

si3* r*j »±*p<o.o5 (pssft-Jt^T***^) *s r#j ti#p<o.o5 c 

SH*I2) ?^^*i*wfc#*6MC0Mi^ (C0KRBC) tMiff* 
o*»«SIURffl*K»i-> 3 " *W©tt90%4-eH*Lfco £*U«Mi#*«*irLfcex viv 
oOfflCiStt^COC^ifiltllM (SuematsuM, Goda N, Sano T, Kashiwagi S 
, EgawaT, Shinoda Y, Ishimura Y. Carbon monoxide: an -^f^."^!'^?-" 
nusoidal tone in the perfused rat liver. J Clin Inves t. 1995 Nov, 96(5). 2433 -24 

37.) k*»tftv»tt*-c*o. 
J ° 0 r -> k - -> * km i- * * tbMifli^Hbs. 

^pm^OBase «cess**WLfc. Base excessM*. 

*T t,i«.!c^ -7^ -*-*2 5jy.T* ? T-> K-->* (acidosis) fcttfti - *o Base excess 
hRBC, hRBCfctt^T t*«ft?fc#»** , «B*^ (#P<0.05) . 

fcCi-tfc#in vitro-C^**t"CV>*"# (Kitamura T, Brauneis U, Gatmaitan Z, Arias 
TM Extracellular ATP, intracellular calcium and canalicular contraction in ra 
t hepatocyte doublets. Hepatology. 1991 Oct; 14(4 Pt l): 640-647 , ATWfr** 

J; * C0-hRBCO*#ttIF«il«Jll«O*»* fc 9 ' .NOhBJBC^^ffMO 

-cabs c: fc^^tt/io 
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